Phorbol ester and 1-oleoyl-2-acetylglycerol inhibit angiotensin activation of phospholipase C in cultured vascular smooth muscle cells.
Angiotensin II acts on cultured rat aortic vascular smooth muscle cells (VSMC) to induce the rapid, phospholipase C-mediated generation of inositol trisphosphate from phosphatidylinositol 4,5-bisphosphate and mobilization of intracellular Ca2+. sn-1,2-Diacylglycerol, the other major product of inositol phospholipid breakdown, is known to activate protein kinase C, but its role in angiotensin II action on VSMC has not been defined. We report herein that, in cultured VSMC prelabeled with [3H]myoinositol, brief incubations (2-5 min) with 4 beta-phorbol 12-myristate 13-acetate (PMA) (1-100 nM) or 1-oleoyl-2-acetylglycerol (10-100 microM), two potent activators of protein kinase C, inhibit subsequent angiotensin II (100 nM)-induced increases in phosphatidylinositol 4,5-bisphosphate breakdown and inositol trisphosphate formation. In addition, pretreatment of VSMC with either PMA (IC50 approximately 1 nM) or 1-oleoyl-2-acetylglycerol (IC50 approximately 7.5 microM) also markedly inhibits angiotensin II (1 nM)-stimulated increases in cytosolic free Ca2+, as measured with the calcium-sensitive fluorescent indicator quin 2, or 45Ca2+ efflux. Neither PMA nor 1-oleoyl-2-acetylglycerol initiated phosphatidylinositol 4,5-bisphosphate breakdown or Ca2+ flux by itself. PMA treatment (10 nM, 5 min) did not influence the number or affinity of 125I-angiotensin II-binding sites in intact cells. These data suggest that one function of angiotensin II-generated sn-1,2-diacylglycerol in vascular smooth muscle may be to modulate, by protein kinase C-mediated mechanisms, angiotensin II receptor coupling to phospholipase C.